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Disclaimer: This Nonrule Policy Document (NPD) is being established by the Indiana Department of
Environmental Management (IDEM) consistent with its authority under IC 13-14-1-11.5. It is intended solely
to provide guidance and shall be used in conjunction with applicable rules-or laws. It does not replace
applicable rules and laws, and if it conflicts with these rules or laws, the rules or laws shall control: Pursuant
to IC 13-14-1-11.5, this policy will be available for public inspection for at least 45 days prior to presentation
to the appropriate State Environmental Board and may be put into effect by IDEM 30 days afterward. If the
nonrule policy is presented to more than one board,.it will be effective 30 days after presentation<to the last.
IDEM also will submit the policy to the Indiana Register for publication.

1.0 PURPOSE

This Nonrule Policy Document (NPD) exists to facilitate consistent application of Indiana Code (IC)
13-12-3-2 and IC 13-25-5-8.5, which together form the statutory basis for implementation of risk-
based closure in Indiana. This NPD sets forth a framework for characterizing releases, evaluating
resulting risk, and, where necessary; selecting and implementing appropriate remedies to
adequately control release-related risk and allow closure.

2.0 SCOPE

This NPD applies to the following remediation programs in IDEM’s Office of Land Quality:

1. Petroleum Remediation Section

2. Voluntary Remediation Program (VRP)

3. Resource Conservation and Recovery Act (RCRA) Subtitle C Programs, including RCRA
Treatment Storage and Disposal (TSD) facility closures (where such closures are not otherwise
governed by statute and/or rule), and RCRA Corrective Action projects.

4. State Cleanup Program (SCP)

5. Indiana Brownfields Program (IBP)

3.0  SUMMARY

This NPD describes a series of steps necessary to comply with statutory requirements related to
characterization, risk evaluation, remedy selection and implementation, and closure of chemical
releases regulated by the remediation programs listed in Section 2.0.

3.1. Introduction

3.2. Characterization

3.3. Identify Release Source(s)

3.4. Determine the Nature of Release-Related Chemicals

3.5. Determine Extents of Release-related Chemicals

3.6. Risk Evaluation

3.7. Specify Decision Unit(s) and Their Use(s)

3.8. Determine Representative Concentration(s)

3.9. Specify Remediation Objectives

3.10. Determine Whether a Remedy is Necessary

3.11. Remedies
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3.12. Select and Adequate Remedy

3.13. Remedy Implementation and Confirmation

3.14. Derivation of IDEM’s Published Levels

3.15. Background

3.16. Quantitative Plume Trend Analysis

3.17. Ecological Risk Evaluation

3.18. Environmental Restrictive Covenants

3.19. Environmental Restrictive Ordinances

3.20. Financial Assurance

3.21. Acronyms, Initialisms, and Abbreviations

3.22. Glossary

3.23. References

3.24. Index

DEFINITIONS

4.1. *“Active Remedy” — A measure which significantly reduces release-related chemical
concentrations in a decision unit.

4.2. “Adequate Remedy” — A measure which either by itself or in concert with one or more other
measures reduces risk from release-related chemicals to an acceptable level for the intended
use of a decision unit.

4.3. “Agency” — The Indiana Department of Environmental Management (IDEM).

4.4. “Aquifer’ — An underground geological formation as defined in IC 14-25-7-1.

4.5. “Characterization” — A determination of the source, nature, and extents of release-related
chemicals.

4.6. “Closure” — IDEM’s written recognition of a party demonstrating attainment of remediation
objectives in an area.

4.7. “Code of Federal Regulations (CFR)” = A codification of the general and permanent rules
published in the Federal Register by the executive departments and agencies of the federal
government.

4.8. “Commercialindoor air.action level’ — Ten times a chemical’s IDEM published level for
commercial indoor air, which corresponds to a carcinogenic risk of 10-4 or a hazard quotient
of ten, whichever result is the lower concentration.

4.9. “Conceptual site‘model” — A comprehensive understanding of the release, including its
setting, characterization, an evaluation of risks associated with the release, and any remedy
proposed and implemented to address those risks.

4.10. “Conditional closure” — Site closure which includes conditions which must be maintained or
performed to effectively control exposure to contaminants.

4.11. “Conditional remediation objective” — A remediation objective which does not permit
unrestricted use of a decision unit. For example, IDEM’s published levels for commercial soil
are conditional remediation objectives because they are calculated assuming no residential
use.

4.12. “Decision unit” — A geographic location in which humans (or organisms) may be exposed to
release-related chemicals, which require a decision about whether a remedy for the exposure
at the location is necessary.

4.13. “Deep soil gas” — Soil gas from more than ten feet below ground surface.

4.14. “Delineation” — The act of determining the extents of a chemical release.

4.15. “Engineered exposure control” — A physical structure or apparatus which reduces or controls
exposure.

4.16. “Exempt area” — An area which is not subject to ecological risk evaluation.
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4.18.

4.19.

4.20.

4.21.

4.22.
4.23.

4.24.
4.25.

4.26.

“Environmental restrictive covenant (ERC)” — Any deed restriction, restrictive covenant,
environmental covenant, environmental notice, or other restriction or obligation with respect
to the land, as defined in IC 13-11-2-193.5, which either:
1) Is executed before July 1, 2009, and:
(A) Limits the use of the land; the activities which may be performed on or at the land; or
requires the maintenance of any engineering control on the land designed to protect
human health or the environment.
(B) By its terms is intended to run with the land and be binding on successors.
(C) Is recorded with the county recorder’s office in the county in which the land is located.
(D) Explains how it can be modified or terminated.
2) Is executed after June 30, 2009, and:
(A) Limits the use of the land; the activities which may be performed-on or at the land; or
requires the maintenance of any engineering control on the land designed to protect
human health or the environment.
(B) By its terms is intended to run with the land and be binding on successors.
(C) Is recorded with the county recorder’s office in the county in which the land is located.
(D) Explains how it can be modified or terminated.
(E) Grants the department access to the land.
(F) Requires notice to a transferee of either:
(i) The land.
(i) An interest in the land.
of the existence of the restrictive covenant.
(G) Identifies the means by which the environmental files at the department which apply
to the land can be located.

"Environmental restrictive ordinance'’— As defined in IC 13-11-2-71.2, any ordinance with
respect to land, which:

(1) Is adopted by a municipal corporation (as defined.in IC 36-1-2-10).

(2) Seeks to control the use.of groundwater in a manner and to a degree which protects
human health and‘the environment against unacceptable exposure to a release of
hazardous substances or petroleum, or both.

“Extents” — The volume or two-dimensional projection in horizontal space of a volume of
media which contains release-related chemicals at concentrations or risk levels exceeding
unconditional remediation objectives.

“Indiana Code (IC)" = The codification of laws enacted by the Indiana General Assembly
maintained by the Indiana Legislative Council.

‘Indiana Department of Environmental Management (IDEM)” — An agency of Indiana State
Government whose mission is to implement federal and state regulations to protect human
health and the environment while allowing the environmentally sound operations of industrial,
agricultural, commercial, and government activities vital to a prosperous economy.

“Line of Evidence” — A fact or set of facts relevant to a decision.

“Naturally occurring background” — Substances present in the environment at concentrations
that have not been influenced by human activity (e.g., arsenic in New Albany shale).

“Nature” — The identity and concentrations of release-related chemicals in various media.

“Nonrule policy” - The term assigned by the Indiana Department of Environmental
Management (IDEM) to those policies identified in IC 13-14-1-11.5 as any policy which:

A. Interprets, supplements, or implements a statute or rule.

B. Has not been adopted in compliance with IC 4-22-2.

C. Is not intended by IDEM to have the effect of law.

D. Does not apply solely to the internal IDEM organization (is not an administrative policy).

“Off-site source” — A separate, identifiable, localized source from outside the original location
of interest which contributed release-related chemicals to the site (e.g., chlorinated solvents
from a dry cleaner impacting a neighboring business which has no history of using those
solvents).
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"Plume behavior" — How release-related chemical concentrations change spatially and over
time, and interact with potential receptors.

“Published level” — A concentration published by IDEM for a chemical in a particular medium
which is acceptable for a specific exposure scenario.

“Release-related chemical” — A substance placed on the land or in the subsurface which is,
by virtue of its nature or quantity, subject to regulation by IDEM’s Office of Land Quality. The
term also includes regulated breakdown products.

“Remediation objective” — Per IC 13-25-5-8.5(c), either (1) a concentration of a substance
equal to the naturally occurring concentration of that substance on the site, or (2) an
environmental concentration of substance which; given the conditions, uses, and restrictions
prevailing on the site; is protective of human health and the environment. For purposes of this
document, a remediation objective may be a conditional remediationobjective or an
unconditional remediation objective.

“‘Remedy” — A means of reducing risk arising from a release-related chemical. Remedies
either reduce the concentration of a release-related chemical, reduce exposure to that
chemical, or both. An adequate remedy will, either by itself or in concert with one-or more
other remedies, reduce risk from release-related chemicals to an acceptable level.

“Representative concentration” — An estimate of the concentration of a release-related
chemical in a medium within a decision unit.

“Residential indoor air action level” — Ten times a chemical’s IDEM published level for
residential indoor air, which corresponds toe a carcinogenic risk of 10-4 or a hazard quotient of
ten, whichever results in a lower concentration.

“Rule” — The whole or any part of an agency statement of general applicability which: (1) has
or is designed to have the effect of law; and (2) implements, interprets, or prescribes: (A) law
or policy; or (B) the organization, procedure, or practice requirements of an agency.

“Safe Drinking Water Act/ (SDWA)” — The act originally passed by Congress in 1974 to
protect public health by regulating the nation's public drinking water supply. The law was
amended in 1986 and 1996 and requires many actions to protect drinking water and its
sources, such as rivers, lakes, reservoirs, springs, and ground water wells.

“Shallow soil'gas”™ = Soil gas from no more than five feet below ground surface.

“Site” — (1) The geographical area where environmental chemical of concern evaluation is
desired. The site may consist of an entire facility and surrounding property or a single area of
concern within a facility or property, depending upon the applicable regulatory program. (2)
For the purposes of IC 13-25-5, site means a parcel of real property for which an application
has been submitted under IC 13-25-5-2. (3) The geographical area being inspected. The site
may consist of an entire facility or a single area of concern within the facility or property.

“Source area” — Where release-related chemicals are present in one phase at concentrations
high enough to enable them to readily transfer to a different phase at concentrations which
require a remedy.

“Source facility” — The building, land, or enterprise used for one or more purposes (e.g.,
gasoline sales and storage, dry cleaning, manufacturing, etc.) where the release occurred.

“Source mass” — The mass of release-related chemicals in a source area.

“Source point” — The physical location where release-related chemicals first entered the
environment.

“Unconditional closure” — A closure which does not require an ongoing remedy.

“Unconditional remediation objective” — A remediation objective which permits unrestricted
use of a property. Examples include IDEM’s published levels for residential exposure
scenarios, naturally occurring background levels, or project-specific residential levels.
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4.44. “U.S. Environmental Protection Agency (U.S. EPA)” — An agency of the federal government
charged with protecting human health and with safeguarding the natural environment: air,
water, and land.

4.45. “Volatile organic chemical” — A chemical having a vapor pressure greater than one millimeter
of mercury at standard conditions.

ROLES

5.1 The consultant shall:

e Represent the responsible party.

e Prepare workplans or other documents for a site on behalf of a responsible party.

e Coordinate activities with the IDEM State Cleanup project manager to achieve
closure of a site.

e Submit plans, data, and documents as requested by the State Cleanup project
manager.

o Perform investigatory and/or remediation work as described in the work plans or
other documents.

5.2 The IDEM attorney shall:
e Draft and/or review legal documents, other project related documents, and
correspondence, as needed.
e Advise IDEM OLQ project managers and IDEM management.
¢ Refer cases to the Indiana Attorney General, when necessary.

5.3 The IDEM Remediation Services Branch chief shall:
e Approve many documents such as letters to, and agreements with responsible
parties and participants.
e Assist State Cleanup project managers in the resolution of issues which arise relative
to a site, as needed.

5.4 The IDEM Science Services Branch staff shall:
e Provide expertise and services in fields including, but not limited to, chemistry,
geology, geological information systems, engineering, and risk assessment.

e Review work plans and reports.
o Perform field oversight of investigation or remediation activities, as needed.
¢ Provide sampling expertise.
o Evaluate the'quality of the environmental data.
e Develop and maintain electronic databases.
e Participate in meetings and discussions with responsible parties, consultants, or the
public, as needed.
5.5 The IDEM project manager shall:
e Coordinate and implement remediation activities with the responsible party and the

consultant.

e Receive, evaluate, and provide comments on documents associated with the
investigation, remediation, and closure of a site.

e . Prepare correspondence to the responsible party and consultant which
communicates the status of the remediation project.

e Request technical staff review of remediation documents and incorporate the
technical staff suggestions and comments into the correspondence to the responsible
party and the consultant.

e Conduct internal team meetings with technical staff to discuss the site.

e Conduct meetings with the responsible party or the consultant to discuss approaches
to the remediation or closure of a site.

e Make decisions on the appropriate use of technology or remediation techniques at
the site.

e Conduct site visits as requested or necessary to view the nuances of the site.

o Evaluate different proposals on their merit.
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5.7 The responsible party shall:

POLICY

Prepare, or hire a consultant on their behalf to prepare investigation reports,
remediation work plans, and progress reports for presentation to the IDEM project
manager regarding the characterization and remediation of a site.

Respond to IDEM project manager in a timely manner to all requests for information.
Provide data, maps, or records to the IDEM project manager reflecting site
conditions.

6.1 IDEM will provide oversight of characterization, risk evaluation, and remedy selection and
implementation for releases subject to regulation by those programs.

6.2 Perform tasks as described in the Risk-based Closure Guide and submit reports
demonstrating the successful performance of those tasks.

6.3 IDEM will review environmental investigation, remediation, and closure documentation;
conduct site visits; attend meetings; coordinate technical reviews; and coordinate legal
review.

6.4 The Risk-based Closure Guide (attachment) provides additional detail.

REFERENCES

7.1. Federal Laws or Rules:

A.

mo o

K.

40 CFR 260 Hazardous Waste Management System — General

40 CFER 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of Hazardous Waste
40 CFR 263 Standards Applicable to Transporters of Hazardous Waste

40 CFR 264 Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

40 CER 266 Standards for the Management of Specific Hazardous Wastes and
Specific Types of Hazardous Waste Management Facilities

40 CFR 267 Standards for Owners and Operators of Hazardous Waste Facilities
Operating Under a Standardized Permit

40 CFR 268 Land Disposal Restrictions

40 CFR 270 U.S. EPA Administered Permit Programs: The Hazardous Waste Permit
Program

40 CFR 300 National Oil and Hazardous Substances Pollution Contingency Plan

7.2. Indiana Statutes:

A.

moo®

IC 5-14-3-4 Records and recordings exempted from disclosure; time limitations;
destruction of records

IC 13-11-2-71.2 Definition of Environmental restrictive ordinance
IC 13-11-2-193.5 Definition of Restrictive covenant
IC 13-11-2-265 Definition of Waters

IC 13-12-3-2 Remediation and closure goals, objectives, and standards for certain
remediation projects


https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-260
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-261
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-262
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-263
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-264
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-265
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-266
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-267
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-268
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-I/part-270
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-J/part-300
http://iga.in.gov/legislative/laws/current/ic/titles/005#5-14-3-4
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-11-2-71.2
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-11-2-193.5
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-11-2-265
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-12-3-2

7.3.

S.
T.
u.

IC 13-14-1-11.5 Use by department of policy or statement; presentation to appropriate
board; public dissemination

IC 13-14-2-2 Entry upon private or public property for inspection by agent
IC 13-14-2-6 Court actions by commissioner

IC 13-14-2-8 Certain restrictive covenants not subject to department approval;
department review and action on certain activities and land use restrictions

IC 13-14-2-9 Modification of restrictive covenants; recovery of expenses incurred

IC 13-23-13-12 Duty of owner or operator to furnish information, conduct testing, or
permit access; right of entry

IC 13-24-1-6 Enforcement; testing; facility site right of entry; inspection; reasonable
promptness

IC 13-25-4-6 Entry for inspection by agent; reasonable promptness; samples
IC 13-25-4-24 Contaminated property; restrictive covenants

IC 13-25-5-7 Voluntary remediation investigation. plan; voluntary remediation work plan;
contents

IC 13-25-5-8.5 Voluntary remediation work plan objectives; additional action to protect
human health and the environment not necessary under certain circumstances; risk-
based remediation objectives and proposals

IC 14-25-7-1 Definition of Aquifer

IC 36-1-6-11 Notices to department of environmental management concerning
environmental restrictive ordinances; waiver of notice; ordinance must state notice
requirements, but is not void for failure to state

IC 36-1-2-10 Definition of Municipal Corporation
IC 36-4-6-17 Ordinance adoption; recording; contents of record; effect as evidence

IC 36-5-2-10.2 Recording of adopted erdinance; presumptive evidence

Indiana Administrative Codes:

A.
B.
C.

m

I O J

= rr X«

312 IAC 13 Water Well Drillers and Water Well Pump Installers
327 IAC 2 Water Quality Standards

328 IAC 1 Excess Liability Trust Fund Corrective Action and ELTF Liability Indemnity
Claim Payments

329 IAC 1 Solid Waste Management General Waste Provisions

329 IAC 3.1 Hazardous Waste Management Permit Program and Related Hazardous
Waste Management

329 IAC 9 Underground Storage Tanks
329 IAC 10 Solid Waste Land Disposal Facilities
329 IAC 11 Solid Waste Processing Facilities

329 IAC 11.5 Biomass Anaerobic Digestion Facilities and Biomass Gasification
Facilities

329 IAC 11.6 Mobile Home Salvaging Facilities
329 IAC 11.7 Alternative Fuel Source

329 IAC 15 Waste Tire Management

329 IAC 16 Electronics Waste Management


http://iga.in.gov/legislative/laws/current/ic/titles/013#13-14-1-11.5
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-14-2-2
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-14-2-6
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-14-2-8
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-14-2-9
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-23-13-12
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-24-1-6
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-25-4-6
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-25-4-24
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-25-5-7
http://iga.in.gov/legislative/laws/current/ic/titles/013#13-25-5-8.5
http://iga.in.gov/legislative/laws/current/ic/titles/014#14-25-7-1
http://iga.in.gov/legislative/laws/current/ic/titles/036#36-1-6-11
http://iga.in.gov/legislative/laws/current/ic/titles/036#36-1-2-10
http://iga.in.gov/legislative/laws/current/ic/titles/036#36-4-6-17
http://iga.in.gov/legislative/laws/current/ic/titles/036#36-5-2-10.2
http://www.in.gov/legislative/iac/T03120/A00130.PDF?
http://www.in.gov/legislative/iac/T03270/A00020.PDF?
http://www.in.gov/legislative/iac/T03280/A00010.PDF?
http://www.in.gov/legislative/iac/T03290/A00010.PDF?
http://www.in.gov/legislative/iac/T03290/A00031.PDF?
http://www.in.gov/legislative/iac/T03290/A00090.PDF?
http://www.in.gov/legislative/iac/T03290/A00100.PDF?
http://www.in.gov/legislative/iac/T03290/A00110.PDF?
http://www.in.gov/legislative/iac/T03290/A00115.PDF?
http://www.in.gov/legislative/iac/T03290/A00116.PDF?
http://www.in.gov/legislative/iac/T03290/A00117.PDF?
http://www.in.gov/legislative/iac/T03290/A00150.PDF?
http://www.in.gov/legislative/iac/T03290/A00160.PDF?

7.4. Agency Policies:

7.5.

A.

nmoow

Waste-0053 Drilling Procedures and Monitoring Well Construction Guidelines
Waste-0057 Sampling and Analysis of Ground Water for Metals at Remediation Sites
Waste-0070 Community Involvement Plan

Waste-0071 Supplemental Sampling Guidance

Waste-0072 Supplemental Characterization Guidance

Waste-0074 Supplemental Guidance on Engineered Exposure Controls

Other U.S. EPA Sources

A.

U.S. EPA. 1989. Risk Assessment Guidance for Superfund, Volume |: Human Health
Evaluation Manual (Part A). Office of Emergency and Remedial Response. EPA/540/1-
89/002. December 1989.

U.S. EPA. 1991. Description and Sampling of Contaminated Soils. A Field Pocket
Guide. EPA/625/12-91/002. November 1991. U.S. Environmental Protection Agency.

U.S. EPA. 1991b. Role of the Baseline Risk Assessment in Superfund Remedy
Selection Decisions. Office of Solid Waste and Emergency Response. OSWER
Directive 9355.0-30.

U.S. EPA. 1991c. Risk Assessment Guidance for Superfund: Volume | — Human Health
Evaluation Manual (Part B, Development of Risk-based Preliminary Remediation
Goals). Interim. Office of Emergency and Remedial Response. EPA/540/R-92/003.
Publication 9285.7-01B. December 1991.

U.S. EPA. 1991d. Risk Assessment Guidance for Superfund: Volume | — Human Health
Evaluation Manual (Part C, Risk Evaluation of Remedial Alternatives). Interim. Office of
Emergency and Remedial Response. Publication 9285.7-01C. October 1991.

U.S. EPA. 1992. Guide to Management of Investigation-Derived Wastes. 9345.3-03FS.
Office of Solid Waste and Emergency Response.

U.S. EPA. 1992b. Guidelines for Exposure Assessment. Risk Assessment Forum, U.S.
Environmental Protection Agency. EPA/600/Z-92/001. Also in Federal Register
57(104):22888-22938.

U.S. EPA. 1992c. Guidance on Risk Characterization for Risk Managers and Risk
Assessors. Office of the Administrator. February 26, 1992.

U.S. EPA. 1994. Method 1312: Synthetic Precipitation Leaching Procedure. Part of
Hazardous Waste Test Methods / SW-846. U.S. Environmental Protection Agency.

U.S. EPA. 1994b. Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA
Corrective Action Facilities. OSWER Directive 9355.4-12. U.S. Environmental
Protection Agency.

U.S. EPA. 1994c. Exposure Assessment Guidance for RCRA Hazardous Waste
Combustion Facilities. Office of Solid Waste and Emergency Response. EPA 530-R-
94-021. April 1994.

U.S. EPA. 1995. Land Use in the CERCLA Remedy Selection Process. Office of Sail
Waste and Emergency Response. OSWER Directive 9355.7-04.

U.S. EPA. 1996. Soil Screening Guidance: User’'s Guide. Office of Solid Waste and
Emergency Response. Publication 9355.4-23.

U.S. EPA. 1996b. Soil Screening Guidance: Technical Background Document. Office of
Emergency and Remedial Response. EPA/540/R-96/019.

U.S. EPA. 2000. Guidance for Data Quality Assessment: Practical Methods for Data
Analysis. EPA QA/G-9. QA00 UPDATE. EPA/600/R-96/084.



https://www.in.gov/idem/files/nrpd_waste-0053.pdf
https://www.in.gov/idem/resources/nonrule-policies/effective-nonrule-policies/waste-0057-npd/
https://www.in.gov/idem/files/nrpd_waste-0070.zip
https://www.in.gov/idem/files/nrpd_waste-0071.pdf
https://www.in.gov/idem/files/nrpd_waste-0072.pdf
https://www.in.gov/idem/files/nrpd_waste-0074.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/rags_a.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/rags_a.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/300043U0.PDF?Dockey=300043U0.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/300043U0.PDF?Dockey=300043U0.PDF
https://www.epa.gov/sites/production/files/2015-11/documents/baseline.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/baseline.pdf
https://www.epa.gov/risk/risk-assessment-guidance-superfund-rags-part-b
https://www.epa.gov/risk/risk-assessment-guidance-superfund-rags-part-b
https://www.epa.gov/risk/risk-assessment-guidance-superfund-rags-part-b
https://rais.ornl.gov/documents/HHEMC.pdf
https://rais.ornl.gov/documents/HHEMC.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100L3QK.PDF?Dockey=P100L3QK.PDF
https://www.epa.gov/sites/production/files/2014-11/documents/guidelines_exp_assessment.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/habicht.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/habicht.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/1312.pdf
https://semspub.epa.gov/work/05/168988.pdf
https://semspub.epa.gov/work/05/168988.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/10000TC3.PDF?Dockey=10000TC3.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/10000TC3.PDF?Dockey=10000TC3.PDF
https://www.epa.gov/sites/production/files/documents/landuse.pdf
https://rais.ornl.gov/documents/SSG_nonrad_user.pdf
https://www.epa.gov/superfund/superfund-soil-screening-guidance#technical
https://www.epa.gov/sites/production/files/2015-06/documents/g9-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g9-final.pdf

BB.

CC.

DD.

EE.
FF.

GG.

HH.

U.S. EPA. 2000b. Supplementary Guidance for Conducting Health Risk Assessment of
Chemical Mixtures. Risk Assessment Forum. EPA/630/R-00/002.

U.S. EPA. 2000c. Science Policy Council Handbook: Risk Characterization. Office of
Science Policy. EPA 100-B-00-002. December 2000.

U.S. EPA. 2001. Methods for Collection, Storage and Manipulation of Sediments for
Chemical and Toxicological Analyses: Technical Manual. EPA-823-B-01-002.

U.S. EPA. 2002. Guidance on Environmental Data Verification and Data Validation.
EPA QA/G-8. EPA/240/R-02/004.

U.S. EPA. 2002b. Guidance for Quality Assurance Project Plans. EPA QA/G-5.
EPA/240/R-02/009.

U.S. EPA. 2002c. Guidance on Choosing a Sampling Design for Environmental Data
Collection. EPA QA/G-5S. EPA/240/R-02/005.

U.S. EPA. 2002d. Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites. Office of Solid Waste and Emergency Response. OSWER 9355.4-24,

U.S. EPA. 2002e. Guidance for Comparing Background and Chemical Concentrations
in Soil for CERCLA Sites. Office of Emergency and Remedial Response. EPA 540-R-
01-003. OSWER 9285.7-41.

U.S. EPA. 2003. Recommendations of the Technical Review Workgroup for Lead for
an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil. EPA-
540-R-03-001.

U.S. EPA. 2003b. Superfund Lead-Contaminated Residential Sites Handbook. OSWER
9285.7-50.

U.S. EPA. 2004. Risk Assessment Guidance for Superfund Volume | - Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)
Final. EPA/540/R/99/005.

U.S. EPA. 2005. Groundwater Sampling and Monitoring with Direct Push Technologies.
OSWER 9200.1-51. EPA 540-R-04-005.

U.S. EPA. 2005b. Guidelines for Carcinogen Risk Assessment. Risk Assessment
Forum. EPA/630/P-03/001B.

U.S. EPA. 2005c. Long-Term Stewardship: Ensuring Environmental Site Cleanups
Remain Protective Over Time. Challenges and Opportunities Facing EPA’s Cleanup
Programs. A Report by the Long-Term Stewardship Task Force. Office of Solid Waste
and Emergency Response. EPA 500-R-05-001. September 2005.

U.S. EPA. 2006. Guidance on Systematic Planning Using the Data Quality Objectives
Process. EPA QA/G-4. EPA/240/B-06/001.

U.S. EPA. 2006b. Data Quality Assessment: Statistical Methods for Practitioners. EPA
QA/G-9S. EPA/240/B-06/003.

U.S. EPA. 2006c. Biological Technical Assistance Group (BTAG) Screening Values.

U.S. EPA. 2007. User’s Guide for the Integrated Exposure Uptake Biokinetic Model for
Lead in Children (IEUBK) Windows®. Office of Superfund Remediation and
Technology Innovation. EPA 9285.7-42.

U.S. EPA. 2007b. Concepts, Methods and Data Sources for Cumulative Health Risk
Assessment of Multiple Chemicals, Exposures and Effects: A Resource Document.
National Center for Environmental Assessment. Office of Research and Development.
EPA/600/R-06/013F.

U.S. EPA. 2007c. Guidance for Evaluating the Oral Bioavailability of Metals in Soils for
Use in Human Health Risk Assessment. OSWER 9285.7-80.



https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=20533#tab-3
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=20533#tab-3
https://www.epa.gov/sites/production/files/2015-10/documents/osp_risk_characterization_handbook_2000.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/collectionmanual.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/collectionmanual.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g8-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g5-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g5s-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g5s-final.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/91003IJK.PDF?Dockey=91003IJK.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/91003IJK.PDF?Dockey=91003IJK.PDF
https://www.epa.gov/sites/production/files/2015-11/documents/background.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/background.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100A16H.PDF?Dockey=P100A16H.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100A16H.PDF?Dockey=P100A16H.PDF
https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/PB2004100017.xhtml
https://www.epa.gov/sites/default/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
https://clu-in.org/download/char/540r04005.pdf
https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100119V.PDF?Dockey=P100119V.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100119V.PDF?Dockey=P100119V.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100119V.PDF?Dockey=P100119V.PDF
https://www.epa.gov/sites/production/files/2015-06/documents/g4-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/g4-final.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/g9s-final.pdf
https://www.epa.gov/risk/biological-technical-assistance-group-btag-screening-values
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1002RKA.PDF?Dockey=P1002RKA.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1002RKA.PDF?Dockey=P1002RKA.PDF
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=190187
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=190187
https://nepis.epa.gov/Exe/ZyPDF.cgi/93001C3I.PDF?Dockey=93001C3I.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/93001C3I.PDF?Dockey=93001C3I.PDF

JJ.

KK.

LL.

MM.

NN.

0O0.

PP.

QQ.

RR.

SS.

TT.
Uu.
VV.

XX.

YY.

Z7.

AAA.

BBB.

U.S. EPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities: Unified Guidance. EPA 530-R-09-007. March 2009.

U.S. EPA. 2009b. Risk Assessment Guidance for Superfund — Volume I: Human Health
Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment).
Office of Superfund Remediation and Technology Innovation. EPA-540-R-070-002.
OSWER 9285.7-82.

U.S. EPA. 2011. Exposure Factors Handbook. EPA/600/R-09/052F (some chapters
have more recent updates).

U.S. EPA. 2011b. Background Indoor Air Concentrations of Volatile Organic
Compounds in North American Residences (1990-2005): A Compilation of Statistics for
Assessing Vapor Intrusion. EPA 530-R-10-001. Office of Solid Waste and Emergency
Response.

U.S. EPA. 2012. Petroleum Hydrocarbons And Chlorinated Solvents Differ in Their
Potential For Vapor Intrusion. Office of Underground Storage Tanks. March 2012,

U.S. EPA. 2014. Human Health Evaluation Manual; Supplemental Guidance: Update of
Standard Default Exposure Factors. Office of Superfund Remediation and Technology
Innovation. OSWER 9200.1-120.

U.S. EPA. 2014b. Passive Samplers for Investigations of Air Quality: Method
Description, Implementation, and Comparison to Alternative Sampling Methods.
EPA/600/R-14/434. July 2014.

U.S. EPA. 2015. OSWER Technical Guide for Assessing and Mitigating the Vapor
Intrusion Pathway from Subsurface Vapor Sources to Indoor Air. OSWER Publication
9200.2-154.

U.S. EPA. 2015b. Technical Guide for Addressing Petroleum Vapor Intrusion At
Leaking Underground Storage Tank Sites. EPA 510-R-15-001.

U.S. EPA. 2015c. Simple, efficient, and rapid methods to determine the potential for VI
into the home: temporal trends, VI forecasting, sampling strategies, and contaminant
migration routes. EPA/600/R-15/070. October 2015.

U.S. EPA. 2018. Region 4 Ecological Risk Assessment Supplemental Guidance. March
2018/Update. Science Support Section. Superfund Division. U.S. EPA Region 4.

U.S. EPA. 2019. Air Toxics Monitoring Methods.
U.S. EPA:2019b. Clean Water Act Analytical Methods.
U.S. EPA. 2019c. Superfund Analytical Services and Contract Laboratory Program.

U.S. EPA. 2019d. Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods. EPA SW-846.

U.S. EPA. 2019¢g. Method TO-15A. Determination of Volatile Organic Compounds
(VOCs) in Air Collected in Specially Prepared Canisters and Analyzed by Gas
Chromatography-Mass Spectroscopy (GC-MS). Office of Research and Development.
National Exposure Research Laboratory.

U.S. EPA. 2020. Soil Gas Sampling. Region 4 Laboratory Services and Applied
Science Division.

U.S. EPA. 2020b. Pore Water Sampling. LSASPROC-513-R4. U.S. EPA Region 4
Laboratory Services and Applied Science Division.

U.S. EPA. 2021e. Regional Screening Levels (RSLs) — Generic Tables. (Updated once
or twice yearly.)

U.S. EPA. 2021f. Regional Screening Levels (RSLs) — User’s Guide. (Updated once or
twice yearly.)
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https://nepis.epa.gov/Exe/ZyPDF.cgi/P10055GQ.PDF?Dockey=P10055GQ.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P10055GQ.PDF?Dockey=P10055GQ.PDF
https://www.epa.gov/sites/production/files/2015-09/documents/partf_200901_final.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/partf_200901_final.pdf
https://www.epa.gov/expobox/about-exposure-factors-handbook
https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-background-report-062411.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-background-report-062411.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-background-report-062411.pdf
https://www.epa.gov/sites/production/files/2014-09/documents/pvicvi.pdf
https://www.epa.gov/sites/production/files/2014-09/documents/pvicvi.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/oswer_directive_9200.1-120_exposurefactors_corrected2.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/oswer_directive_9200.1-120_exposurefactors_corrected2.pdf
https://nepis.epa.gov/Adobe/PDF/P100MK4Z.pdf
https://nepis.epa.gov/Adobe/PDF/P100MK4Z.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-technical-guide-final.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-technical-guide-final.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/pvi-guide-final-6-10-15.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/pvi-guide-final-6-10-15.pdf
https://clu-in.org/download/issues/vi/VI-EPA-600-R-15-070.pdf
https://clu-in.org/download/issues/vi/VI-EPA-600-R-15-070.pdf
https://clu-in.org/download/issues/vi/VI-EPA-600-R-15-070.pdf
https://www.epa.gov/sites/production/files/2018-03/documents/era_regional_supplemental_guidance_report-march-2018_update.pdf
https://www3.epa.gov/ttnamti1/airtox.html
https://www.epa.gov/cwa-methods
https://www.epa.gov/clp
https://www.epa.gov/hw-sw846/sw-846-compendium
https://www.epa.gov/hw-sw846/sw-846-compendium
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100YDPO.PDF?Dockey=P100YDPO.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100YDPO.PDF?Dockey=P100YDPO.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100YDPO.PDF?Dockey=P100YDPO.PDF
https://www.epa.gov/sites/production/files/2015-06/documents/Soil-Gas-Sampling.pdf
https://www.epa.gov/sites/production/files/2017-07/documents/pore_water_sampling513_af.r3.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide

7.6. Other Sources

Note: Sources that are not available online are available for inspection at IDEM’s Office of
Land Quality.

A.

B.

AARST. 2020. Soil Gas Mitigation Standards for Existing Homes. SGM-SF 2017 with
12/20 revisions. AARST Consortium on National Radon Standards.

AARST. 2020b. Radon Mitigation Standards for Multifamily Buildings. RMS-MF 2018
with 12/20 revisions. AARST Consortium on National Radon Standards.

AARST. 2020c. Radon Mitigation Standards for Schools and Large Buildings. SGM-LB
2018 with 12/20 revisions. AARST Consortium on National Radon Standards.

ASTM. 2017. Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System). ASTM D2487-17el. ASTM International.

Burton, G. 1998. Assessing Aquatic Ecosystems Using Pore Waters and Sediment
Chemistry. Aquatic Effects Technology Evaluation Program, Natural Resources
Canada.

Cal EPA. 2015. Advisory: Active Soil.Gas Investigations. California Environmental
Protection Agency. Department of Toxic' Substances Control. July 2015.

Dawson, H., T. McAlary, and H. Groenevelt. 2015. Passive Sampling for Vapor
Intrusion Assessment. Naval Facilities Engineering Command, Engineering and
Expeditionary Warfare Center. Technical Memorandum TM-NAVFAC EXWC-EV-1503.

Guo Y., C. Holton, H. Luo, P. Dahlen, K. Gorder, E. Dettenmaier, and P. Johnson.
2015. “Identification of alternative vapor intrusion pathways using controlled pressure
testing, soil gas monitoring, and screening model calculations”. Environmental Science
and Technology. 2015; 49(22) 13472-13482.

Hartman, B. 2006. “How to Collect Reliable Soil-Gas Data for Risk-Based Applications -
Specifically Vapor Intrusion: Part 4 - Updates on Soil-Gas Collection and Analytical
Procedures”, in LUSTLine Bulletin 53. New England Interstate Water Pollution Control
Commission. September 2006.

Hodny, J.,-J. Whetzel Jr., and H. Anderson Il. 2009. Quantitative Passive Soil Gas and
Air Sampling in Vapor Intrusion Investigations. Proceedings of Vapor Intrusion 2009,
Air & Waste Management Association.

Holton, C., H. Luo, P: Dahlen, K. Gorder, E. Dettenmaier, and P. Johnson. 2013.
“Temporal variability of indoor air concentrations under natural conditions in a house
overlying a dilute chlorinated solvent groundwater plume”. Environmental Science and
Technology. 47(23):13347-13354.

IDEM. 2014. Background Lead, Arsenic and Polynuclear Aromatic Hydrocarbons
(PAHSs) Surface Soil Levels: Terre Haute, Indiana. September 2014.

IDEM. 2017d. Background Lead and Arsenic Surface Soil Levels: Indianapolis, Indiana.

ITRC. 2007. Protocol for use of Five Passive Samplers to Sample for a Variety of
Contaminants in Groundwater. Interstate Technology and Regulatory Council.
Washington D.C.

ITRC. 2007b. Vapor Intrusion Pathway: A Practical Guideline. Interstate Technology
and Regulatory Council. Washington D.C.

ITRC. 2010. Use and Measurement of Mass Flux and Mass Flux Discharge.
MASSFLUX-1. Interstate Technology and Regulatory Council. Washington D.C.

ITRC. 2011. Incorporating Bioavailability Considerations in the Evaluation of
Contaminated Sediment Sites: Appendix C — Bioavailability Tools and Methods.
Interstate Technology and Regulatory Council. Washington D.C.
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https://standards.aarst.org/SGM-SF-2017/5/
https://standards.aarst.org/RMS-MF-2018/5/
https://standards.aarst.org/RMS-LB-2018/2/
https://www.astm.org/Standards/D2487.htm
https://www.astm.org/Standards/D2487.htm
http://mend-nedem.org/wp-content/uploads/AETE_3.2.2a.pdf
http://mend-nedem.org/wp-content/uploads/AETE_3.2.2a.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/01/VI_ActiveSoilGasAdvisory_FINAL.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/v/navfacexwc-ev-tm-vi-passive-sampling-201507.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/v/navfacexwc-ev-tm-vi-passive-sampling-201507.pdf
https://pubs.acs.org/doi/10.1021/acs.est.5b03564
https://pubs.acs.org/doi/10.1021/acs.est.5b03564
https://www.neiwpcc.org/lustlineold/lustline_pdf/lustline_53.pdf
https://www.neiwpcc.org/lustlineold/lustline_pdf/lustline_53.pdf
https://www.neiwpcc.org/lustlineold/lustline_pdf/lustline_53.pdf
https://www.agisurveys.net/wp-content/uploads/2017/05/other-pdf-6.pdf
https://www.agisurveys.net/wp-content/uploads/2017/05/other-pdf-6.pdf
https://pubs.acs.org/doi/10.1021/es4024767
https://pubs.acs.org/doi/10.1021/es4024767
https://www.in.gov/idem/cleanups/files/tech_guidance_pb_as_pah_terre_haute.pdf
https://www.in.gov/idem/cleanups/files/tech_guidance_pb_as_pah_terre_haute.pdf
https://www.in.gov/idem/cleanups/files/tech_guidance_pb_as_pah_indy.pdf
https://connect.itrcweb.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=4d8bcebd-3a84-4835-abed-9cd1e896e80d
https://connect.itrcweb.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=4d8bcebd-3a84-4835-abed-9cd1e896e80d
https://connect.itrcweb.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=887fa10c-0f95-4977-abb5-70827e2ff37c
https://connect.itrcweb.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=607edbe7-86ea-423c-907a-3f70118cc3e7
https://projects.itrcweb.org/contseds-bioavailability/consed_app_c.htm
https://projects.itrcweb.org/contseds-bioavailability/consed_app_c.htm

BB.

CC.

DD.

EE.

FF.

GG.

ITRC. 2016. Geospatial Analysis for Optimization at Environmental Sites (GRO-1).
Interstate Technology and Regulatory Council. Washington D.C.

ITRC. 2021. Vapor Intrusion Mitigation (VIM) Interstate Technology and Regulatory
Council. Washington D.C.

Kueper, B.H. and K.L. Davies. 2009. Ground Water Issue: Assessment and Delineation
of DNAPL Source Zones at Hazardous Waste Sites. EPA/600/R-09/119. National Risk
Management Research Laboratory, U.S. EPA. Cincinnati, Ohio.

Mace, R.E., S. Fisher, D.M. Welsh, and S.P. Parra. 1997. Extent, Mass, and Duration
of Hydrocarbon Plumes from Leaking Petroleum Storage Tank Sites in Texas.
Geological Circular 97-1. Bureau of Economic Geology, The University of Texas,
Austin.

McAlary, T. 2014. Development of More Cost-Effective Methods for Long-Term
Monitoring of Soil Vapor Intrusion to Indoor Air Using Quantitative Passive Diffusive-
Absorptive Sampling. Environmental Security Technology Certification Program
(ESTCP) Project ER-200830.

McAlary, T., X. Wang, A. Unger, H. Groenevelt, and T. Gorecki. 2014a. “Quantitative
passive soil vapor sampling for VOCs — part 1:theory”, in Environmental Science:
Processes & Impacts, Issue 3, 2014.

McAlary, T., H. Groenevelt, S. Seethapathy, P.. Sacco, D. Crump, M. Tuday, B.
Schumacher, H. Hayes, P. Johnson, and T. Gorecki. 2014b. “Quantitative passive soil
vapor sampling for VOCs — part 2. laboratory experiments”, in Environmental Science:
Processes & Impacts, Issue 3, 2014.

McAlary, T., H. Groenevelt, P. Nicholson, S. Seethapathy, P. Sacco, D. Crump, M.
Tuday, H. Hayes, B. Schumacher, P. Johnson, T. Gorecki, and I. Rivera-Duarte.
2014c. “Quantitative passive soil vapor sampling for VOCs — part 3: field experiments”,
in Environmental Science: Processes & Impacts, Issue 3, 2014.

McHugh, T., T. Nickels, and S. Brock. 2007. “Evaluation of spatial and temporal
variability in VOC concentrations at vapor intrusion investigation sites”. Proceedings of
Air & Waste Management Association’s Vapor Intrusion: Learning from the Challenges.
September 26-28, 2007, Providence RI. Pages 129-142.

McHugh, T.E. and T. McAlary. 2009. “Important Physical Processes for Vapor
Intrusion: A Literature Review”. Presented at 2009 Vapor Intrusion Conference, Air and
Waste Management Association.

McHugh, T., P. Loll, and B. Eklund. 2017. “Recent advances in vapor intrusion site
investigations”; in-Journal of Environmental Management 204(2):783-792. 15
December 2017.

McHugh, T., and L. Beckley. 2018. Sewers and Utility Tunnels as Preferential
Pathways For Volatile Organic Compound Migration Into Buildings: Risk Factors And
Investigation Protocol. Strategic Environmental Research and Development Program,
Environmental Security Technology Certification Program. ESTCP Project ER-201505.
November 2018.

Munsell Color. 2010. Munsell soil color charts: With genuine Munsell color chips. Grand
Rapids, MI.

Newell, C.J. and J.A. Connor. 1998. Characteristics of Dissolved Petroleum
Hydrocarbon Plumes. American Petroleum Institute, Soil / Groundwater Technical Task
Force.

Nielsen, David M. 2005. Practical Handbook of Environmental Site Characterization
and Ground-Water Monitoring, 2nd Edition. CRC Press. ISBN 1566705894.

NOAA. 2008. Screening Quick Reference Tables. National Oceanographic and
Atmospheric Administration.
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https://gro-1.itrcweb.org/
https://vim-1.itrcweb.org/
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1006Y98.PDF?Dockey=P1006Y98.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1006Y98.PDF?Dockey=P1006Y98.PDF
https://www.researchgate.net/publication/275832591_Extent_mass_and_duration_of_hydrocarbon_plumes_from_leaking_petroleum_storage_tank_sites_in_Texas
https://www.researchgate.net/publication/275832591_Extent_mass_and_duration_of_hydrocarbon_plumes_from_leaking_petroleum_storage_tank_sites_in_Texas
https://clu-in.org/download/issues/vi/VI-ER-200830-FR.pdf
https://clu-in.org/download/issues/vi/VI-ER-200830-FR.pdf
https://clu-in.org/download/issues/vi/VI-ER-200830-FR.pdf
https://pubs.rsc.org/en/content/articlelanding/2014/em/c3em00652b#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2014/em/c3em00652b#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2014/em/c3em00128h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2014/em/c3em00128h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2014/em/c3em00653k#!divAbstract
https://clu-in.org/download/contaminantfocus/vi/Evaluation%20of%20spatial%20and%20temporal.pdf
https://clu-in.org/download/contaminantfocus/vi/Evaluation%20of%20spatial%20and%20temporal.pdf
https://www.researchgate.net/publication/255661261_Important_Physical_Processes_For_Vapor_Intrusion_A_Literature_Review
https://www.researchgate.net/publication/255661261_Important_Physical_Processes_For_Vapor_Intrusion_A_Literature_Review
https://www.sciencedirect.com/science/article/pii/S0301479717301196
https://www.sciencedirect.com/science/article/pii/S0301479717301196
https://clu-in.org/download/issues/vi/VI-ER-201505-FR.pdf
https://clu-in.org/download/issues/vi/VI-ER-201505-FR.pdf
https://clu-in.org/download/issues/vi/VI-ER-201505-FR.pdf
https://munsell.com/color-products/color-communications-products/environmental-color-communication/munsell-soil-color-charts/
https://www.api.org/~/media/Files/EHS/Clean_Water/Bulletins/08_Bull.pdf
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